This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
applicable. Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports

HETA 87-410-1868 NIOSH INVESTIGATORS
FEBRUARY 1983 BruceHills M.S
KLOTZ BROTHERS INCORPORATED Heary Svay, MD.

STAUNTON, VIRGINIA
. SUMMARY

On Syptamber 4, 1987, the Nationdl Institute for Oocupationd Sefety and Hedlth (NIOSH) recaived arequest
fromthe Agancy for Taxic Subdancesand Dissese Regidry (ATSDR) toinvedigateemployess expoauretoleed
from contamineted S0l & Kloiz Brathas Inc. in Saunton, Virgina Twelvesall samplesadlledted and andlyzed by
the VirgniaDepartment of Weste Manegamant reveded leed levd sashigh as 39,000 partspar million (39%0).

NIOH invedigetorsconducted astevist on Sgatember 29, 1987. At thd timean evironmentd Srvey wes
pafomed, ahedth quesionnairewas administered, and blood sampleswere cdllected for assessmant of leed
expoaure

Rarsond expoauresto arbomelesd warebdow thelimit of detedtion of 20 microgramsper cubic meter of ar
(uign?) anong threeemployess: Likeniss, six aeasampleswearedso bdow 20 ugin?. Oneareasample
cdllected in the.company courtyard did detect 2.3 ugin® of leed. The Oooupetiondl SAety and Heelth
Adminigration leed Sandad is50 ugin? asan 8-hour timeweighted average. Other lesstaxic metswere
Odeted onthe sampleshut a low conoantrations: Hve surfacewipe samples contained detedtebleleve s of leed.

All sx warkesdanied any symptoms of dronicleed ovarexpoaure: Blood leed levdsranged from4t0 33
miaogramsper dadliter of blood (ugy/d) and zinc pratoparphyrin (ZPP) levdsranged from 15to 78ug/d. The
worker with theblood leed of 33 ug/d and aZPPof 78 ug/d suggestsunusLe (jrobelly cooupetiondl) exposure
toleed, dthough theldood levd weswithin OSHA'slimit for cooupetiond exposre. Theather workershed blood
leed levesequd to or lessthen 15 ugd and ZFPlevdslessthen 40 ug/d. Leed and zinc pratoparphyrinlevds
werewithin populaion bedkground rangesfor five of thesix employessteted

Based onthesereaits theinvetigatarshave conduded thet & thetime of thisstudy theemployesswearenat
exposad to high conoantrations of leed. Honvever, thereisapatentid for exposuretoleed fromthe
contamineted ail inthe courtyard and leed containing dugt withinthewarehouseand dffice. Recommendetiosare
indudedin Saction Vi1 to reducetherisk of persond exposuresto leed.
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INTRODUCTION

On Syptamber 4, 1987, the Nationdl Institute for Oocupationd Sefety and Hedlth (NIOSH) recaived arequest
fromthe Agancy far Taxic Subdtanoesand Dissese Regdry (ATDR) for ahedth hezard evdugtion of waorkers
a Klaz Brathers Inc. in Saunton, Virginia. Therequest conoamed apossible hedlth hezard to eanployeesfrom
expoaureto leed from contamineted sall.

NIOSH conduded astevigt on Sgatember 29, 1987. At thet timean environmentd survey waspafomed, a
hedth quesionnairewas adminigiered, and blood sampleswere colledted for assessmant of leed exposure: In
Odaber, 1987, aletter was sant to esch partidpant in the Sudy to notify them of thar blood tet resuits

BACKGROUND

Kloz Brathas Inc. hesbeminthesorgp metd and hidetanning busnesssnce 1899. Sogpmetd is
repeckeged for resdle, and hides of cattle are covered with st and dored for resdeto tanning compenies: The
fadlity islocated inthe canter of Saunton and coopies 18250 Suarefedt (Hgure 1). Thedruduresonthisste
congd of athreegory bridk officewarenouse, and acovered warehouse: Thehuildings dongwithabridk well
and awooden fence endoseacourtyard. Adjacant to the dfficewarehouse, inddethe courtyard, isaconarete
flooranddiveonscde Cudomassdl soigp ma to thecompany by drivinginto the courtyard and weighing
thar vende onthescdlesbefareunlceding themetd a thewarehousedodk. Thevehideisthen reweighed and
thecutomer entersthe dfficeto recaive peymat.

Aaoording to themeneger, add from srgp betteries hed bean drained onto the property until goproximetdy
1977. No adlledtion sysemwas ulilized for retrieving the bettery addsthet were poured diredly anto the
courtyard ground.

TheBureau of Hazardous Wade Manegemart, Commonwedth of Virginia, invetigated the steon Jne 19,
1986. During theingpedtion, barrdsfilled with broken bettery partswere dosarved inthe starege building and
unbroken betteriesweare ssnin the courtyard. Two hdeshed been broken through aconaretefloor of adiorage
buldngwhich oveliesaaresk thet flowsthrough aconolit undemegth the proparty.

In regponseto the Sate Weter Contrd Boardsreguest, the compeny limed the courtyard to neutrdize the
addcsal inode todow thelesching df taxic metdsinto theground. Thecompany dso pugged thehdesinthe
floor of the orage bullding abovethedream

OnApil 21, 1987, the VirginiaDepartment of Wade Manegamant adledted twelve sl ssmplesinthe
courtyad for organicand inorganic contamingion. Theandlyssof thesail ssmplesrevedad leed levdsranging
from 101 partspar million (ppm) to 39,600 pom (39%). TheU.S Ervironmentd Pratedion Agancy dassfies
soilswhich containleed levdsof 1000 pom or gregter ashezardouswede: Because of thehighlevdsof leed in
the courtyard ol thereisapatentid hedlth hezard to the pubdic and theemployess

In regponseto the concams of worker expoaureto leed-containing dug, the Virgina Departmeant of
Oaoupetiondl Sty monitored theemployessor arbomeleed exposreon Augud 28, 1987. All samples
weaebdow 2 micogramsper cubic meter of ar (ugin?) asan 8-hour timeweighted average (TWA), exaept for
two areasamples cdllected in the.courtyard which contained 8.1 and 196 ugin. TheOSHA standard for leed

inarispresanty S0ugi.

Thecompary daf condgsof threedfficeemployess aneyardhwarenouseworker, two full-imetruck diivers
ad orepattimedive. Theyadiwaehousewarker hendesthe sorgp med by weaighing and ssparating the
vaiosmedasfor snpmert tothesmeting fimms: Thisperson hesthegreetest patentid for being eqposed toleed
ds Thedivesgadvay litletimea thecompany ste Magt of thar timeis

oant driving to asrgp pickup paint and trangparting the sorgp diredtly to the smdting compenies or other
junkyards



EVALUATION DESGN AND METHODS

NIOH investigatarsvisted Kloz Brathers Inc. on Sgatember 29, 1987 to evaugte avironmeantd exposresto
leed and ather daments and to assssshedlth efedts of posshleexpoauretoleed. Theweather & thetimeof
testingwaswam (70° to 80° Fetrenhat) and dightly breczy.

A.  Bwviromaid

Threeparsord bresthing-zonear samplesfar leed and ather damenisweare cdlledied on 0.8um
cdlucseetar mamirarefilters usng veouum pumpsoparated a aflow raieof 20 literspar minuefor
gooroximatdy 8 hours: The pariapantsweretheyardwarehouseworker and two dfficewarkers
Sampleswereandyzed by indudtively coupled argon plasmaatomic emission Spectrosoopy according to
NIOSH Mehod 7300 (1). Theandyssweaspafomed far thefdlomng demenisat limitsaf detedtion
rangng fram 1to 10 micogam per ssmple

Alumirum Iron Trelium
Artimory Lantharum Titeium
Baron Led Vaedum
Baium Magnesum Ytrium
Bayllium Manganee Zirc
Cddum Mdyhbdaum Ziranium
Cadmium Nickd

Cabdt Siver

Chramum Tin

Copper Teluium

Sx aeasampleswearedso adleted inthe office, warehouse, courtyard, andinthetrudss Fivesurface
wipesampleswereadledted inthe office, warehouse, and from dgjedtsin thecourtyard. Wipesampdles
weaeadledted on cdluoe et mambranefilttarsfor quditaive andyssand anelyzed acoording to
NIOSH Method No. 7300 (2). SncetheVirginiaDepartmant of Wade Manegameant hed cdllected and
andyzad twdve sall ssmplesfram the proparty, no further soil sanplesweare adllected by the NIOSH
invetigetors

B. Med

Themedicd partion of theevauetion congsted of conduding privateinievienswith Sx full-ime compeny
employess Blood sampleswerethen dravn far detemingtion of leed and zinc pratoparphyrin (ZPP)
levdls Themethodsusad to andlyze these oedmeanswere anode srip vatamery for leed blood levdsand

oedrafluoromery for ZPPsaumlevds

V. EVALUATION CRITERA

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&f enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levdsaf exposLreto which mogt workers may beexposed up to 10 hoursper day, 40 hours
per wek far awarking lifeimewithout expaiendng adverse hedth efedts Itis however, importart to notethet
nat dl workerswill be pratected from adverse hedith effedtsif tharr eqposresare maintained bdow theselevds
A sl paoatage mey expaience advarse hedth fetsbecausedf individud ausogatibility, apreexising
medicd condiion, andlor ahyparsandtivity (dlergy).

Inaddition, some hezardous SUbstances My at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedtsevenif the
oooupetiond expoaresare contrdled & thelevd st by theevdution aritarion. Also, somesubdancesare
absorbed by direct contat with the skin and mucous mamtranes, and thus patentidly increesethe overdll
eqoare FHrdly, evdugion aitaiamay dangeove theyearsasnew informetion onthetaxic effedsof an
apant beomeavadledble Theprimary sourcesof environmantd evaugion aitaiafor theworkpleoeare 1)
NIOH CGriteia Documentsand recommienddtions; 2) the Amarican Conference of Govammentd Indudrid



Hygends (ACGIH) Thershdd Limit Vaues(TLV'9), ad 3) the U.S Departmant of Lebor (OSHA)
oocypationd hedith dandards: Often, the NIOSH recommendationsand ACGIH TLV'saelove thenthe
caregponding OSHA dandards Bath NIOSH recommendaionsand ACGIH TLVsuadly arebesad on
morerecant infformation then arethe OHA dandards The OSHA dandardsaso may berequired to tekeinto
aooount thefeesihlity of conirdlling eqpoauresin vaiousindudrieswhaetheaganisareust the
NIOSH-recommended gandards by contredt, are bessd primaly on concamsrdaing to the prevention of
oooupdiond dseese Inevauating theexposurelevdsand the recommendationsfor reduding theselevdlsfound
inthisrepart, it should benoted thet indLetry islegelly renuired to mest thoselevd sgpedified by an OSHA
dandard.

A timewdghted average (TWA) exposurerdasto theavaage arbome conoantration of asubdanceduinga
nommd 8- to 10-hour warkday. Some sUbdtances havee recommeanded short-tem expoaurelimitsor calling
vadueswhich areintended to 3 pdlemant the TWA whearethare are recognizad toxic dfedsfrom high fort-tem

equosLres
A Toidoged

Inhelation (lregthing)) of leed dugt and fumeisthemgor route of leed expoaureinindudry. A ssoondary
ourcedf expoaremay befromingestion (svalowing) of leed dugt deposited onfood, dgarettes or ather
dyjeds Onceabsorbed, leed isexareted from the body very dowly. Absorbed leed can damegethe
kidneys peiphad and cantrd nevoussystams and blood farming organs (bonemarrow). Theeeffedts
meay befdt ssweskness tirechess initatility, digeive diduroences high blood pressre, kidney damege,
mentd ddidency, or dowed reediontimes: Chronicleed expoaureis assodiated with infirtility and with
fetd damegein pregnent women. Thareissomeevidencethat lesd can doimpar fetility in cooupetiondly
expossd men (2.

Theblood lead et isonemesare of theamount of leed inthe body andisthebest avalladle mesare of
recent leed dbosorption. Aduitsnat exposad toleed & work usLElly have:ablood leed conoantration less
then 0 ug/d; theavarageislessthen 15ug/d (34). In 1985, the Cantersfor Dissese Contrd (CDC)
recommanded 25 ug/d asthe highest acogptableblood leve for young children (5). Sncetheblood leed
conoatration of afeusissmilar tothet of itsmather, and Sncethefeusshranispresumedtobeat leed a8
srdtiveto thedfed of leed asadhilds the CDC advisad thet apregnent womenisblood bebdow 25
uyd (5). Reoat evidence sugpeststhat thefeius may be advarsdy dfectad a blood leed conoentrations
wdl bdowv 25 uyd (6). Fuhemore, thereisevidenceto Suggest thet levdsaslow es 104 ug/d dfedt the
pafomanced dhildren on educationd atainment teds and thet thereisadoseresponserdationghip with
noevidenced threshdd or sHelevd (7). Lead levesbawean 40-60 ug/d inleedkexpossd workers
indicate excessve absorption of leed and mey resit in someadvarsehedth effeds Levdsaof 60-100 uyd
rgoresant unecogptabledevaionswhich may caue saiousadvae hedth effedts Levdsover 100uyd
arecongdered dangerous and often require hogaitdlization and medicd trestment.

Zinc pratoparphyrin (ZPP) levds mesaretheeffedt of leed on hamegnihetease, thelegt @zymeinhame
gmthess ZPPlevdsinarease bruptly when blood lesd levd sreach about 40 ug/d, and they totend to
day devated far severd months: A nomrd ZPPlevd islesstren S0uyd (8).

B. Ooucdiond ExpoareQitaia

OSHA PEL for leedinair is50 ug/n® caloulated asan 8-hour TWA for dally expoaure(9). Inaddition,
thelesd andard etablishesan"adion levd” of 0 ugi® TWA whichinitiates severd repuiremeantsdf the
dandard, induding periodic eqoosuremonitaring, medica survellance and training and educetion. For
exarple if anamployersinitial detemingtion showsthet any employee may beexposad to over 0 ugi,
ar monitaing mugt be pafamed evary Sx monthsuntil theresitsshow two conseoutivelevds of lessthen
D ug/? (meesLred at lesst seven daysgpart). Thedandard aso ditatesthet workerswith blood leed
levelsgredter then 50 ug/d mugt beimmediatdy ramoved from further lesd exqpoare. Thedfected
anployeemug beremoved from further leed exposure until theblood leed concentraionis et or below 40
uyd. Removed warkeshave pratedtion far wege, bendits and seniarity for up to 18 morthsuntil ther
bood levdsdedineto bdow 50 ugd and they canreumto leed exposrearess



VI.

VII.

RESULTSAND DISCUSSON
A.  Bwviromaid

A smmay o thearrbomesamping reslitsfar 26 demanisarepresated in Tedle L. Airbomelesd
conogtraionsfor thethree parsond sarpesand Sx aeasampleswarebdow thelimit of detedtionof 20
wyir?. Oneareasamplecdllected in the courtyard adjacent to thewooden fence did detect 2.3 ug/in? of
leed. Fveathe maidsweredso detected onthe samples ot e low conoantrations
Qufacewipesampeswarecdleded from the dfficefloar, atablein thewarehouss, ontop of thesoit
dirk mechineinthewarehouse, onatireinthe courtyard, and on awooden pellet in the courtyard. Some
of thesesamples contained duminum, bexium, coppe, iron, megnesium, mengeness nickl, leed, tin,
andor znc. All fived thewipe samplescontained detedtebleleed.

B. Medd

Thaewerefour mdeand two femdeamployess ages24-65 (mear=40) years Thar wark
expaienceranged from 3monthsto 24 (mean=14.2) years: All workersdenied any symptons
ugoesived droniclesd taxiaty. Therewereno adverse rgarodudive hedlth effeds reparted by the
workes Oneperson, who did nat partidpetein the evalugtion, dated thet hisblood leed leve wias
Ogermined by hisprivate physidan prior to our vist and wesrepartedy nomrdl.

Blood leed levdsranged from 4 to 33 ug/d, and ZPPlevdsfrom 15to 78 ug/d. Onewarker heda
bloodleed of 3Bug/d andazPPdf 78 ug/d. No ather warker hed ablood leed leve greter then 15
uyd araZPPlevd gester then 40 uyd. Leed and Znc pratoparphyrinlevdswerethuswithin
populaion background rangesfar fivedf thesx enployesstested. Onewarker hed blood leed and ZPP
levelssugoestive of unusLd (pprabebly oooupetiondl) exposureto leed, dthough theblood leed levd wes
within OSHA'slimit for cooupetiond exposure: Thisworker wesaovisad to teke precautionstto reduce
potentid exposureto leed by eging and smoking only in deen, dugt-freearess thereby reduding expoaure
tolead from theworkplace

CONCLUSONS

Theresdtsdf bath theevironmentd ssmpling and bidagicd monitaring of thewarkersindicatesthet
unecogptable cooupationd expoauresto leed did nat coour & thetimedf thissudy. Ontheday of the
environmantd sampling, employesswearenat exposad toarbomeleed. However, acoording tothe Virginia
Degpatmant of Weste Manegamat, leed and ather taxic metdsarepresart inthe courtyard sail. Likewisg the
dug within thewarehouseand dfficeiscontaminted with leed. Thisdugt can baoomearbomewhen truck treffic
inthecourtyad isinoressad. Theamployessand the pubic can bediredtly exposad to thisairbome
lesckaontaning dugt by inhelation or they mey contaminetethar vehides euipmant, dathing, or persordl items
from contact with contamineted surfeossin thebullding.




VIII.

RECOMMENDATIONS

Implemantation of thefalloning recommendationsito reduce expoare of warkers to lesckcontamineted dust
dhoud auficenty decressetherisk of leed expoaureto dovidte the nead for amedicel survelllanceprogram

1

Thecontamingted sall inthe courtyard should beremoved to ahezardous wede steor contained onSte
acoordng tothegpadficationsof the U.S Environmenid Rratedion Agancy and the VirginiaDepartimant
o WadeManegamat. Theseagandesshoud be consuiited onthe procedurestofdllow.,

Rending implementation of the above recommeanddtion, ashart-team solution to reduce drbomeleed isto
oove thecourtyard soil with & leet aninch of grave to preveart treffic from generating contamineted dugt.

Sufaoesinthewarehouse and dffice should be deaned by HEPA vaouuming ar wet moping [HEPA o
"nighefidency paticuaedr filte”™ meansafilter capebledf trgoping and rdaining & lesst 997 percart of
adl monodigoersad paridesof 03 micomeasindamde or lage ]

Employessshould bedisoouraged from egting ar drinking inthewarehouse ar the courtyard. Employess
coming from thosearess should weeh thar hendsbefare eting, drinking, or smoking.

Thesoft dink mechineshoud be moved fram thewarehouse to the dffice to disoourage the tradking of
leed contaning duet into thedffice
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prominant place accessbleto theemployessfor aperiod of 30 cdender days



TABLE1

HETA 87-410
Kloz Brothers, Incorporated
Saunion, Virgna
September 1987
Airbome Concaniraions of Detedteble Mdals

Job Titleor Location ugfi? Hemats'
OfficeWorke 1 23 Iron
OfficeWarke 2 121 Iron

33 Magesum

110 Titeium

6.6 Zrc
Y ad-Warehouse Worker 86 Copper **

65 Iron

12 Magesum

21 Zrc
Area- Truk 1 30 Iron

08 Magesum
Area- Truk 2 36 Iron
Area- Canter of theWarehouse 15 Iron
Area- Courtyard-Loeding Dock 23 Iron
Area- Courtyard-Siorege Shed 30 Iron

0.7 Magesum
Area- Courtyard\WWooden Fence 31 Iron

08 Magesum

23 Lead ***

Limit of Detedtion ranged from 1.0to 10 ugy/'sample

* = All ather demanished conoartraionsbdow thelimit of detedtion.
** =The ACGIH TLV for copper is 1,000 ugn assa8-hour TWA.
*** =The ACGIH TLV for leed is 150 ug/in™ asa8-hour TWA.
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